Selective bronchial intubation for pulmonary emphysema
A N CAMPBELL, Y ZARFIN, AND M PERLMAN Division of Perinatology, Hospitalfor Sick Children, Toronto, Canada SUMMARY Two neonates with respiratory distress syndrome developed unilateral pulmonary interstitial emphysema causing mediastinal shift and compressive atelectasis. Treatment with contralateral bronchial intubation for five days proved to be life saving.
Pulmonary interstitial emphysema in neonates may occur spontaneously or may be seen as a complication of hyaline membrane disease. The interstitial air may dissect along the peribronchial and perivascular spaces causing a pneumomediastinum or pneumothorax. Continuing accumulation of interstitial air in a lung may lead to the formation of bullae causing mediastinal shift and compression of the contralateral lung. This may cause further respiratory embarrassment to a neonate already in critical respiratory failure. Several successful forms of treatment including lobectomyl and selective bronchial intubation have been reported.2 3 We report two infants with severe unilateral pulmonary interstitial emphysema whose symptoms and radiographic appearances resolved dramatically after selective bronchial intubation.
Case reports Case 1. A girl weighing 1400 g was born at 32 weeks' gestation by caesarean section. Her Apgar scores were 2 at one minute and 4 at five minutes. She rapidly developed respiratory distress requiring tracheal intubation and mechanical ventilation and was transferred to our neonatal intensive care unit at age 4 hours. On day 2, she developed bilateral pneumothoraces, although maximal peak inspiratory pressure had not exceeded 25 cm H2O. These were drained by chest tubes with underwater seals. With subsequent improvement her need for oxygen treatment was reduced (FIO2 0 3 by day 7).
Pulmonary interstitial emphysema of the left lung was noted at this time on a radiograph but in view of her good clinical status she was extubated next day and maintained on nasopharyngeal continuous positive airways pressure until day 11. Over the succeeding days the left pulmonary interstitial emphysema worsened and by day 18 she required an F,o2 of 0-8 in a hood. A further left pneumothorax was drained with little benefit and she was ventilated again. On day 21 radiography showed massive left sided pulmonary interstitial emphysema with herniation of the left lung into the right hemithorax with mediastinal shift (Fig. 1) 
Discussion
Pulmonary interstitial emphysema may occur in up to 20% of infants with hyaline membrane disease and several methods of treatment have been described.4 Lobectomy' may be hazardous in an infant already compromised by hyaline membrane disease and has the long term disadvantage of removing lung tissue which presumably has potential for recovery. Leonidas et a1t describe the use of chest percussion and vibration, postural drainage, tracheal suction, and assisted ventilation with 100% oxygen for five to 10 minutes every hour to enhance reabsorption of gas. This method involves a theoretical risk of retrolental fibroplasia and of pulmonary oxygen toxicity.
Dickman2 and Brooks-3 describe five neonates treated with selective intubation for pulmonary interstitial emphysema. The rationale for this form of treatment depends upon hyperexpansion of the intubated lung and resorption of air from the contralateral lung as a result of bronchial occlusion. The procedure of selective intubation of the right bronchus is relatively simple, while the left may be more difficult. The diameter of the tube used is the same as that used for tracheal intubation. The tube is simply inserted two to four cm further than usual with the bevel on the end of the tube positioned so that the long side is toward the main bronchus to be intubated. Turning the infant's head to the contralateral side may help in obtaining the correct position. Radiography must be performed to confirm the tube position. As the pulmonary interstitial emphysema improves, alteration in the peak pressures may be necessary to avoid hyperinflation and pneumothorax. The duration of treatment is arbitrary. Initially in case 1 a dramatic improvement was followed by a deterioration and it may well be that obstruction of the right middle lobe bronchus as well as of the right upper bronchus occurred. We obtained a good result after five days in both of our patients while Brook's experience with four infants was from one and a half to five days. Complications that may occur are atelectasis of the right upper lobe, acute hypoventilation of the selectively intubated lung if the effective lung volume is too small, and t-he potential of bronchial injury with subsequent scarring and stenosis.
We would propose that the method of selective intubation is relatively straightforward to perform in a baby with pulmonary interstitial emphysema causing severe respiratory problems. The treatment may need to be continued for several days and the recurrence of pulmonary interstitial emphysema after the initial attempt should not preclude a second attempt.
Over the past 20 years phototherapy has become the most common treatment for neonatal hyperbilirubinaemia. The question of subtle, long term side effects, however, has not been adequately answered and it is theoretically important, therefore, that infants should be subjected to the least amount of irradiation without sacrificing the overall efficiency of the treatment. Various schedules of intermittent phototherapy have been investigated. Because most earlier studiesl-3 were concerned with the prophylaxis of hyperbilirubinaemia and treatment was started early without consideration of the individual variation of bilirubin kinetics, the results were not surprisingly controversial. Using a new mathematical approach to study the serum bilirubin kinetics in vivo this report compares the efficiency of three different regimens of phototherapy in jaundiced, term Chinese infants. 
